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Abstract The first and last instar larvae, pupa and adult female of the lampyrine 
species, Lucidina okadai NAKANE et OuBAYASHI, 1949, from Gifu Prefecture, central Hon- 
shu, Japan, are described and illustrated for the first time. It is confirmed that both the ely- 
tra and hindwings of the adult female are shortened and reduced. It is also proved beyond 
doubt that the unidentified firefly of the genus Lucidina reported by YANAGIHARA (1923 a, 
b) belongs to this species. 


Introduction 


In the summer of 1923, two accounts of a firefly species were given by YANAGI- 
HARA (1923 a, b). It was only named “Kobane-botaru” in Japanese, with no Latin spe- 
cific name. This Japanese name means a “short-winged firefly” or a “small-winged 
firefly” in English, doubtless derived from the short wings in adult female. Unfortu- 
nately, however, the two simple reports are promptly considered by prominent firefly 
researchers of those days to be preliminary accounts of “merely deformed individuals 
of Lucidina biplagiata MOTSCHULSKY” (OKADA, 1931) or “only individuals which 
failed in emergence to the adult of L. biplagiata” (KANDA, 1934, 1935), and the truth 
has been veiled till now. 

NAKANE (1983), the first author of the original description of the lampyrine firefly, 
Lucidina okadai NAKANE et OHBAYASHI, 1949, gave a brief comment that “YANAGI- 
HARA’s Kobane-botaru might be the same as L. okadai.” After a detailed investigation 
of a habitat of “Kobane-botau” newly discovered in Gifu Prefecture, OHBA ef al. 
(1996) surmised that ““YANAGIHARA’s Kobane-botaru” is truly the female individuals of 
L. okadai. 

At last, breeding the larvae collected from the known habitat in Gifu Prefecture in 
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2003, we have succeeded in obtaining adult females of L. okadai, long unsolved prob- 
lem since YANAGIHARA’s time, and the truth of his reports was confirmed after about 
eighty years. 

In this paper, the larval and pupal stages of L. okadai obtained in a breeding 
process will be reported for the first time. 


Materials and Methods 


The materials examined in the present study are described under the heading of 
“Materials examined” following the titles of respective stages. For dissection, head in- 
cluding antennae and mouth parts, legs, female genitalia, etc., were removed from the 
body, mounted on slide glasses with glycerol or Canada balsam, observed through op- 
tical microscope (OLYMPUS CH-2, max. magnification X 1,000) and sketched with 
the aid of an attached drawing tube. The other external characters were observed and 
sketched with a stereoscopic microscope (OLYMPUS SZH10, max. magnification 
X140) equipped with a drawing tube. The abbreviations used herein are as follows: 
BL-—length of body, from anterior margin of frons to hind margin of 8th abdominal 
tergite; HW -maximum width of head, across eyes; PL—length of pronotum, along 
mid-line; PW—maximum width of pronotum; EL—length of elytra; EW — maximum 
width of left elytron, mainly basal part; EHW —humeral width of elytra; HTL — length 
of hind tibiae; IK — I. KAWASHIMA. 


Descriptions 


First Instar Larva 
(Figs. 2-3, 6, 8, 10, 12) 


Materials examined. 25 larvae, from Gifu-shi, Gifu Pref., central Honshu, 
V-2003 (eggs collected from emerged female in vitro), VI-2003 (hatched), bred by 
IK. 

Coloration. Whole body including appendages less pigmented. 

Head capsule dark brown in anterior half of dorsal side, grayish brown on ventral 
side, clearly paler than dorsum; posterior half milky white on both dorsum and venter; 
lateral ocelli black; antennae almost milky white except for distal flagellum; flagellum 
tinged with pale yellowish brown; mandibles yellowish brown; almost all the other 
mouth parts pale yellowish brown. Pro-, meso- and metanota moderately darker gray 
or grayish brown, longitudinal mid-lines and a pair of keels on both sides milky white 
throughout three thoracic tergites. First to 7th abdominal tergites also gray to grayish 
brown; 8th and 9th ones clearly paler than those of preceding thoraces and seven ab- 
dominal segments, yellowish brown to pale brown; ventral surface of body including 
legs clearly paler than dorsal side, almost constantly milky white, sometimes tinged 
with pale grayish; only sternite of prothorax tinged with moderately darker, grayish 
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Fig. 1. Last instar larva of Lucidina okadai NAKANE et 
OHBAYASHI, 1949; habitus, dorsal view. Scale: 
1.0 mm. 
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Figs. 2-3. First instar larva of Lucidina okadai NAKANE et OHBAYASHI, 1949; head, dorsal view (2), ven- 
tral view (3). Scale: 0.5 mm. 


brown; membraneous area not showing fresh pink even in living state. 

External morphology. Body campodeiform, elongate, almost parallel-sided, 
slightly flattened dorso-ventrally. 

Head capsule (Figs. 2, 3) prognathous, subquadrate with widely arcuate and 
rounded posterior part, moderately flattened dorso-ventrally, widely and completely 
open on venter, only retractable within prothorax leaving posterior half when alive; an- 
terior margin almost transversely straight, bearing a process at the middle, with a pair 
of long spines just inside both angles. Epicranial suture present as well as frontal su- 
tures that extend to bases of antennae as brownish pigmented areas. 

Labrum and clypeus not recognized. Lateral ocelli (stemmata) (Figs. 2, 3) very 
small and rounded lens-like, attached to the lateral sides of head capsule, just behind 
antennal bases. 

Antennae (Fig. 12) three-segmented, partially retractable into articulating mem- 
braneous base, originating in apico-lateral areas of head capsule; scape robust and 
widest, clearly shorter than pedicel, scattered with setae on dorsal and ventral surfaces; 
pedicel cylindrical, the longest, scattered with setae and relatively long spines on dor- 
sal and ventral surfaces, each carrying a semi-globular sensillum, which is slightly 
longer than the length of minute flagellum; flagellum very short and minute, moder- 
ately triangular, each with several spines and a pointed stick-like sensillum at the 
apices. 

Mandibles (Fig. 6) symmetrical, strongly falcate, each with an inner channel 
opening subapically on exterior edge just before the apex; two pairs of retinacula pres- 
ent on about middle length of mandibles, and with six to seven minute teeth at the 
basal side of retinaculum in this instar; inner sides of basal portions densely covered 
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Figs. 4-5. Last instar larva of Lucidina okadai NAKANE et OHBAYASHI, 1949; head, dorsal view (4), ven- 
tral view (5). Scale: 0.5 mm. 


with brush-like setae; upper surface with a single row of moderately long setae in me- 
dian areas, each with a very short but robust spine on upper surface at distal third. 

Maxillae (Fig. 8) large and robust; cardo moderately elongate, fusiform; stipes 
largest and widest, ventral surface scattered with setae and several very long spines; 
galea two-segmented; apical segment elongate conical with pointed apex, which bears 
a minute pointed sensillum at the apex; lacinia completely absent; maxillary palpus 
four-segmented; basal segment widest and largest, gradually narrowed towards subcon- 
ical distal segment, whose apex is distally rounded. 

Labium (Fig. 10) narrow as a whole; basal margin of mentum not recognized, 
completely fused to membraneous area, with a pair of long spines at about basal third; 
prementum short and roundly bilobed, with the sides arcuate and expanded externally; 
anterior portion with a deep cleft in the center; distal area with a pair of long robust 
spines; labial palpus two-segmented, basal segment wide but clearly shorter than the 
distal; distal segment elongate conical with minutely rounded apex, bearing a globular 
and a short stick-like sensillum on venter. 

Pronotum semicircular or moderately elongated semicircular, a little longer than 
the maximum width, with a pair of very low and vague keels on both sides of mid-line, 
sides subparallel and/or weakly divergent anteriad; mesonotum transversely trape- 
zoidal; sides arcuate and weakly convergent posteriad, with a pair of keels as in prono- 
tum, feebly incurved and/or almost parallel; metanotum transversely rectangular, with 
arcuate sides, and with a pair of keels continuous from pro- and mesonota, almost par- 
allel and exteriorly curved in basal portions. Coxae (as sclerites of body trunk) very 
large and stout. 
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Figs. 6-7. Larval mandibles of Lucidina okadai NAKANE et OHBAYASHI, 1949; dorsal view, first instar 
larva (6), last instar larva (7). Scale: 0.1 mm (6), 0.25 mm (7). 


Legs (Fig. 15) four-segmented; all pairs similar in general shape and size to one 
another; trochanters relatively large, obliquely attached to femora; femora cylindrical, 
upper and lower margins parallel, each with a long spine on ventral side, obliquely cut 
off at distal margin; tibiae simple but longest, clearly tapered towards the apices; tar- 
sunguli small with pointed apices, slightly incurved, each with a minute seta on venter 
nearly at bases. 

Abdomen 10-segmented; Ist to 7th tergites transverse and subrectangular, subdi- 
vided by thin but clear sagittal lines, almost the same in general shape and size as one 
another, sides arcuate and well expanded laterally; Ist to 4th tergites parallel-sided, 
feebly narrowed towards the distal one from 5th; 8th feebly longitudinally, thick barrel- 
shaped or short oval; 9th fairly small; 10th very short and formed by a narrow ring, 
which bears fibrous pygopod (holdfast organ) at the apex, completely covered by the 
posterior portion of 9th; pleural areas of Ist to 8th subdivided into subrectangular 
upper sclerites with a spiracle and smaller and rather narrow lower ones; pleural folds 
in 8th to 10th almost completely fused to sternite, not recognized; Ist to 7th sternites 
transverse and subquadrate with rounded posterior corners, each with two pairs of ro- 
bust spines; the exterior pairs moderately long, arising from rounded postero-lateral 
corners; the inner pairs short, arising from both sides of middle line; 8th sternite recog- 
nized only by the hind margin, but with two pairs of spines; venters of 9th and 10th 
bearing two or three spines, which never form a transverse row; postero-lateral por- 
tions of 8th pleural regions with a pair of spotted luminescence organs. 

Measurement in mm. Body length (from anterior margin of pronotum to 9th ab- 
dominal end) ca. 1.50-1.75; HW (maximum width of head capsule) 0.15—0.16; PL 
0.19-0.20; PW 0.24. 
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Figs. 8-9. Larval maxillae of Lucidina okadai NAKANE et OHBAYASHI, 1949; ventral view, first instar 
larva (8), last instar larva (9). Scale: 0.2 mm (8), 0.25 mm (9). 


Last Instar Larva 
(Figs. 1, 4-5, 7, 9, 11, 13-14, 16, 19) 


Materials examined. 17 larvae, collected from the same locality as for the Ist 
instar larval materials, I'V—2003, staff of Chugai Technos Co. Ltd. leg. & bred by IK. 

Coloration. Anterior half of head capsule blackish brown on dorsal side, brown 
on ventral side, clearly paler than dorsum; posterior half of head capsule milky white 
on both dorsum and venter; lateral ocelli black; antennae almost milky white except 
for distal flagellum; flagellum tinged with dark brown: scape and pedicel almost milky 
white but partly tinged with dark brown; mandibles reddish brown; cardo, galea and 
maxillary palpi pale brown; stipes brownish; mentum and prementum fairly tinged 
with dark brownish, especially in the central areas; labial palpi pale brown to milky 
white. Pro-, meso- and metanota moderately dark to blackish brown, longitudinal mid- 
lines and a pair of keels on both sides milky white throughout three tergites of thorax. 
First to 7th abdominal tergites also dark to blackish brown; 8th and 9th ones clearly 
paler than the ones of the preceding segments, pale yellow to yellowish brown; ventral 
surface of body clearly paler than the dorsal side, almost constantly pale brown to 
brown; spiracles milky white; legs pale brown to yellowish brown from trochanters to 
tarsunguli; claws moderately tinged with reddish brown; membraneous area remark- 
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Figs. 10-11. Larval labium of Lucidina okadai NAKANE et OHBAYASHI, 1949; ventral view, first instar 
larva (10), last instar larva (11). Scale: 0.1 mm (10), 0.25 mm (11). 


ably fresh pink when alive, changing to milky white after fixed in ethyl alcohol. 

External morphology. Body (Fig. 1) campodeiform, elongate, almost parallel- 
sided, slightly flattened dorso-ventrally. Number and density of setae and spines clearly 
and fairly increasing on the whole body surface including mouth parts and ap- 
pendages. Basic structure of body including all appendages essentially the same as that 
of Ist instar larvae, main differences from the latter as described below. 

Central process on anterior margin (nasal area) of head capsule right triangle, 
clearly wider than that of Ist instar larva (Fig. 4); a long spine arising from ventral side 
of head capsule, between lateral ocelli and basal margin of antenna, much longer than 
in Ist instar larva; spine-like sensillum arising from distal tip of antennal flagellum rel- 
atively short (Fig. 13); globular sensillum arising from distal tip of flagellum relatively 
small (Fig. 13); two pairs of retinacula on the inner margin of mandible clearly more 
developed (Fig. 7); distal segment of maxillary palpus relatively short, with more 
rounded apices (Figs. 9, 14). A pair of longitudinal keels on dorsal surface of pro-, 
meso- and metanota fairly clearer than in Ist instar larva. Relative length of femora in 
all legs longer and slenderer (Fig. 16). 

Measurement in mm. Body size of the last instar larva individually variable. 
Body length (from anterior margin of pronotum to 9th abdominal end) ca. 8.00—12.00; 
HW (same as in Ist instar larva) 0.80-0.85; PL 1.00-1.10; PW 1.20-1.25. 


Pupa 
(Figs. 17—18, 20) 


Materials examined. 9 pupae, from the same locality as for larval materials, 
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Figs. 12-16. Larval left antenna, apical portion of right maxilla and right hindleg of Lucidina okadai 
NAKANE et OHBAYASHI, 1949; dorsal view (12, 13), ventral view (14, 15, 16). Scale: 0.1 mm (12, 13, 
14), 0.2 mm (15), 0.25 mm (16). 


VI-2003 (pupation in vitro), bred by IK. 

Coloration (mainly of fresh pupae). Body creamy white in general; discal area 
of pronotum and abdominal area sometimes individually tinged pinkish (Fig. 20); 
spiracular areas pigmented with blackish. 

Aged individuals generally stained blackish. 

External morphology. Body strongly incurved ventrad. Head relatively small, 
not much covered by anterior margin of pronotum, easily seen from anterior and dorsal 
sides; eye areas fairly small, not so bulged laterad; antennae arising from front of eyes, 
feebly serrate with 11 obvious segments, largely incurved ventrad and folded on both 
sides of body, exterior side of pro- and midlegs and elytra, extending to the level of 
hindlegs or clearly beyond that level in male, and reaching the level of hindlegs in fe- 
male; mandibles small and incurved; maxillary palpus larger, seemingly two-seg- 
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Figs. 17-18. Female pupa of Lucidina okadai NAKANE et OHBAYASHI, 1949; ventral view (16), left lateral 
view (17). Scale: 1.0 mm. 


mented, spindle-shaped; labial palpus clearly smaller than maxillary palpus, spindle- 
shaped in apical segment. Pronotum relatively small, semicircular, almost as long as 
wide, or a little longer than the maximum width; both meso- and metanota moderately 
shorter than pronotum, subrectangular, carrying wing sheaths (elytra and hindwings) at 
sides; apex of each wing sheath rounded; pro- and midlegs fully visible in ventral 
view; hindlegs largely covered by hindwing sheaths, only basal parts and tarsi being 
visible in ventral view, but only covered with distal halves of femora and basal halves 
of tibiae in female. Abdomen 10-segmented, each segment wider than long; sides al- 
most parallel, convergent posteriad in distal two or three segments; Ist tergite without 
sharply pointed postero-lateral corners; postero-lateral portions of 2nd to 9th tergites 
bearing moderately pointed and posteriorly directed processes; pleurites probably 
fused with sternites, not clearly recognized; each sternite fully visible in ventral view, 
transverse rectangular; a pair of spots of luminescent organs present in lateral areas of 
9th sternite (L in Fig. 18). 

Measurement in mm. Very variable with individuals, about 4.50-5.50 in the di- 
ameter in naturally curled posture. 

Notes. The pupa has a pair of luminescent organs in the 9th abdominal segment 
(L in Fig. 18), which are fairly strongly luminescent when alive (Fig. 20). 
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Figs. 19-23. Lucidina okadai NAKANE et OHBAYASHI, 1949; last instar larva (19), glowing female pupa 
(20), newly emerged female adult, showing relative lengths of elytra and hindwing (21), mating and 
mounting (most short-winged female) (22), copulation (23). 
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Adult Female 
(Figs. 21-27, 29-30) 


Materials examined. 8°, the same locality as for larval and pupal materials, 
V~VI-2003 (emerged in vitro), bred by IK. 

Coloration. Antennae dark brown, almost frosted in flagellar segments; eyes 
blackish; head capsule black, weakly shiny; mandibles blackish brown, moderately 
shiny; other portions of mouth parts almost blackish; pronotum black, and moderately 
shiny, with a pair of vague reddish markings on the disc just after the emergence (Fig. 
21); scutellum black and moderately shiny: elytra frosted black; abdominal tergites al- 
most blackish to blackish brown and weakly shiny; penultimate abdominal tergite more 
or less feebly paler, almost dark brown to blackish brown; last abdominal tergite 
clearly paler than the other tergites, yellowish brown to brown; all legs clearly paler 
than body, dark brown including tarsomeres; claws brownish, sometimes reddish 
stained; ventral surface of body almost blackish brown to black and weakly shiny; ab- 
dominal sternites almost the same in coloration as dorsum; all membraneous areas on 
venter and lateral portions of abdomen fresh pink when alive (Figs. 21—23). Ovipositor 
not much pigmented, paler brown to whitish with brownish stylus. 

External morphology. Individually variable in the body size and general shape, 
especially the relative length and shape of pronotum. 

Head capsule relatively small, wider than long, depressed above, rather minutely 
punctate on dorsal surface, antennal sockets located between eyes and approaching to 
each other, interocular space clearly narrower than the width of pronotum; head cap- 
sule completely covered by anterior part of pronotum, never seen from dorsal side 
(Figs. 21-24). Eyes small and globular, weakly prominent laterad. Antennae (Figs. 
24-25) clearly shorter than those of male, not reaching the middle of elytra; scape 
clavate, weakly bent outwards, dilated towards apex, which is the widest; all flagellar 
segments short and depressed dorso-ventrally, not much dilated towards apices in 4th 
to 10th (2nd to 8th flagellar) segments, not serrated continuously; distal or 11th seg- 
ment (9th flagellar) spindle-shaped with rounded apex; relative length of each segment 
from scape in a specimen as follows:— 8.5:4:5.5:8:7.5:9.5:10:10.5:9.5: 10:15. 
Mandibles extremely small with narrowly rounded apices, generally incurved. 

Pronotum (Fig. 24) fairly variable individually in general shape, normally short 
and semicircular, but sometimes longitudinally elongated semicircular, widest before 
the base, across basal third; maximum width normally a little narrower than the 
humeral width of elytra, sometimes feebly wider; anterior margin widely arcuate and 
produced anteriad; anterior to lateral areas widely explanate and reflexed along the 
margins continuously; elevated disc relatively smooth and/or feebly punctate; both 
sides to anterior border moderately closely punctate and rugulose; basal margin almost 
straight or feebly sinuate on each side, narrowly bordered in central part; PW/PL 
1.13-1.50 (mean: 1.31); PW/HW 1.53-2.36 (mean: 1.85); PL/PW 0.67—0.88 (mean: 
0.77); PW/EHW 0.85-1.10 (mean: 0.94). 


Immature Stages and Female of Lucidina okadai 165 





Fig. 24. Adult female (moderately long-winged individual) of Lucidina okadai NAKANE et OHBAYASHI, 
1949; dorsal view. Scale: 1.0mm. 


Scutellum (Fig. 24) elongated trapezoidal, sides convergent towards the apex in 
basal halves; apical half lingulate, forming rounded corners on each side. 

Elytra (Figs. 21—24) fairly short and narrow, widest at humeral part or just after 
the humeri, narrowly marginated throughout including inner margins, becoming 
weakly separated towards rounded apices, clearly dehiscent in apical parts to almost 
whole lengths of inner margins; lateral sides almost parallel, the margin being con- 
cealed by humeri; dorsal surface distinctly rugulose, irregularly and closely punctate; 
each elytron with three vague costae, of which the middle one is the longest, running 
throughout the length of elytra, innermost one slightly shorter than the middle one, and 
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27 
Figs. 25-27. Adult female of Lucidina okadai NAKANE et OHBAYASHI, 1949; right antenna, dorsal view 


(24); ovipositors in two individuals, dorsal view (25), ventral view (26). Scale: 0.5 mm (25), 0.25mm 
(26, 27). 


exteriormost one short, restricted to the distal parts of elytra, very weak and more ob- 
solete; EL/PL 2.25-3.25 (mean: 2.55); EL/EHW 1.47-2.29 (mean: 1.79). 

Hind wings (Figs. 29-30) almost the same in basic structure as those of male 
(Fig. 28), though relatively short and narrow (Fig. 22), membraneous area more re- 
duced; anal area hardly expanded towards inner sides; venations inner than Cu—vain 
largely variable individually; confluence of M— and Cu—vains removed towards distal 
part as compared with that of hindwing in male; whole length of female wings almost 
as long as the length of elytra (Fig. 21), and never folded even in living state. 

All legs (Fig. 24) fairly short and thick; trochanters relatively short, obliquely at- 
tached to femora; femora fusiform and weakly flattened dorso-ventrally; tibiae almost 
straight but weakly incurved at the bases, the inner and outer margins divergent to- 
wards the apices; tarsi short, Ist tarsomere the longest and clavate; 4th bilobed. Claws 
small, each with a minute teeth or process at the inner base, especially rather remark- 
able in inner claws. 

Abdomen (Figs. 21, 24) relatively wider and longer than that of male, flattened 
dorso-ventrally, with eight visible segments on ventral side; all segments transverse; 
both sides feebly divergent towards 3rd or 4th segments, and then gradually convergent 
posteriad from 4th or 5th segment to anal end; side margins of all segments arcuately 
dilated laterad; both hind corners of each abdominal tergite produced posteriad as a 
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Figs. 28-30. Hindwing of Lucidina okadai NAKANE et OHBAYASHI, 1949; male (28), two female individu- 
als (29-30), all dorsal view. Scale: 1.0 mm. 


rounded process; hind margin of caudal 8th segment bisinuate, shallowly produced 
posteriad at the middle; apical four to five segments constantly extended and exposed 
to behind the level of elytral apical margin. 

Ovipositor (Figs. 26, 27) individually in variable general shape, sometimes the 
sides are almost straight and parallel in basal halves, and then, gradually and con- 
stantly convergent towards pointed apex, sometimes devoid of parallel part basally; 
both dorsal and ventral surfaces densely covered with spines and relatively long setae; 
a pair of styli arising from just before the apex of ovipositor. 

Measurement in mm. BL 4.70-6.60; HW 0.70-1.00; PL 1.00-1.40; PW 
1.25-1.85; EW 0.70-1.00; EHW 1.40-2.00; EL 2.25-3.40; HTL 0.70-0.85. 
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General Remarks 


The larva of Lucidina okadai is considerably similar in external morphology to 
that of L. biplagiata (MOTSCHULSKY, 1866) (KANDA, 1935; HAYASHI, 1991), which is 
widely distributed in Japan (Hokkaido, Honshu, Shikoku and Kyushu). However, more 
detailed comparison of larval morphology is still required between the two species. 
The coloration of larval body of the two species clearly resembles each other. 

Although the food habits of the larvae in natural condition has not been clarified, 
they may feed on small-sized earthworms in vitro. This habit is common in the larvae 
of other congeners of the genus, L. biplagiata and L. accensa GORHAM, 1883 in Japan. 
Unlike the larvae of other lampyrid species, the neck region of the larva of this species 
is hardly expanded and nearly completely contracted. The membraneous area of the re- 
gion is directly connected with the transverse line at the mid-length of the head cap- 
sule, and the head cannot be extended forwards from the level of the transverse line. 
On the other hand, almost whole of head capsule can be contained in the prothorax. 
Low elasticity of neck structure may not be favorable for eating terrestrial snails but 
may be adapted for eating earthworms. 

The larva of L. okadai is basically nocturnal and shows nagative phototaxis, usu- 
aly hiding in crevices between the soil and mud. It is surmised that under natural con- 
dition, the larvae usually live in shallow part of the soil and/or in the subterranean do- 
main. However, the larvae are generally quite active, roaming about by supporting the 
body using pygopods (Fig. 19). 

The pygopods as the holdfast organ are also used for cleaning the surface of 
whole body, sometimes even of the head including mouth parts as was reported and il- 
lustrated by YANAGIHARA (1923 a, b). 

General appearance of the larvae (Fig. 1) is apparently similar to that of the New 
World genera, Lucidota (BRANHAM & ARCHANGELSKY, 2000) and Pyropyga 
(ARCHANGELSKY & BRANHAM, 2000), and especially the larva of the former genus 
shares several features with that of L. okadai in the cephalic structure including that of 
mouth parts. 

The larvae and pupae glow and emit greenish light from a pair of spotted lumi- 
nescence organs of the 9th abdominal segment (Fig. 20). 

The mature larva never forms soil cocoon when matamorphosing to pupa (Fig. 
20). 

Although the adult just after emergence has a pair of vague reddish spots on the 
disc of the pronotum (Fig. 21), these spots gradually disappear and are mostly pig- 
mented to blackish areas at the final stage. Adult males hardly induce females just after 
emergence, but they often induce females after two or three days, and try to mount and 
copulate actively (Figs. 22—23). Females start ovipositing to the surface of wet soil 
and/or mud within one or two days after copulation. The oviposition lasts for seven or 
eight hours for completion, but the eggs are not laid collectively. 

The males appear in the grassy and boggy field, often actively flying at the height 
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of grass top and sometimes among leaves and stems (OHBA et al., 1996). Flight of 
male individuals of this species is quick and more linear than that of L. biplagiata 
(OnBA et al., 1996). On the other hand, the females walk about actively in vitro, though 
there is no sign of opening elytra for taking off. Judging from the shortened and re- 
duced elytra in adult female, and hindwings being unbalanced in size to the body, it is 
presumed that the flying is probably impossible. 


Acknowledgement 


We wish to express our cordial thanks to Dr. Shun-Ichi UENO of the National Sci- 
ence Museum (Nat. Hist.), Tokyo, for his critically reading the original draft and giv- 
ing constant guidance, and to Dr. Nodoka HayasHı of Yokohama, Kanagawa and Dr. 
Marc BRANHAM of the American Museum of Natural History, New York, USA, for 
their supplying with valuable papers. We also thank Dr. Shûji OKAJIMA of Tokyo Uni- 
versity of Agriculture (TUA), Kanagawa, Dr. Hirobumi Suzuki of the Institute of Lu- 
minous Organisms, Tokyo, Mr. Tomoyuki Tsuru of TUA and Mr. Isao Tsuji of Koyo 
Elementary School, Miura, Kanagawa, the staff of the Chugai Technos Co. Ltd., Hi- 
roshima and the Oya-Soichi Library, Tokyo, for their kind help and courtesy. 


Z KJ 


EAR- RIE R: AZ OANKY VORA LOWER AO ick. —— IRR eH 
Z, PRADA DO TRSONKEBMATERENTWAILF ÈE Oky VIAN Y VIO 
1 ff, 270 AF7NKY W Lucidina okadai NAKANE et OHBAYASHI, 1949 CBI} 2, WEA ORBA 
Osis), WA k OWER BOOB RE ICOM CT, MO CHM CAM RELE. SB, PO 
TROR MACE 2H SAIC, PILOIKBI DS, WE (1923a, b) C koT [ANA 
KW) EK PAR] ERAT ONTHHSNEAKY VOPRMIL, SO acd ETE o FT 
LTAZUANKY W L. okadai OU HERB S DO THY LEENT (HAR, 1983 5K 
HED, 1996). LOL, WRICLAREOBRDS, BROMAAI Lot, COURT 
DAY Vis, AM CLM MAI ICA BANA Y VL. biplagiata MorscnuLsky MANERA N= k 
DAGMKEAGSNTAZ (MA, 1931; FIFA, 1934, 1935), TZUANKEY LEDO 
RDOTENRMTC, MEO S ATE CH eo LV MS HY, LOER 
BREECHOK. LOL, M8I0HOHALHT, COKOMEIL LY, Memo hws LOR 
WAL HIM L CED, MRORBPMHECHACLEMBCAK. Kw, COME 
ELMBANESOLLTSMOT, MERBEE di - co ORE Tac L 
fz, WERCHIIS EM, AME DICHET SAS, PIRI L TOH AR S BL UMT à 
DTZ, WATS EOT LETH. TOKO, BHHEDDMADOTREENTY 
Bm, OULCSILEHDOSVCLAMIBENSY!. RIII, HBMILS po TIR RE 
ENTAIL Ro TWH EHR ENA. 
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